ABSTRACT
INTRODUCTION
The co-occurrence of bipolar disorder (BD) and obsessive-compulsive disorder (OCD) was noted 150 years ago by the French psychiatrist Morel, [1] but the significance of this comorbidity has not been sufficiently clarified yet. [2] Our previous meta-analysis revealed higher comorbidity rates in youths than adults, [3] with the majority of patients experiencing the onset of OCD prior to the onset of BD. [4] Compared to non-BD-OCD patients, BD-OCD patients had a higher prevalence of family history for mood disorders and lower prevalence of family history for OCD. [5] Obsessive-compulsive (OC) symptoms in comorbid patients appeared more often -and sometimes exclusively -during depressive episodes, and comorbid BD and OCD cycled together, with the OC symptoms often remitting during manic/hypomanic episodes. [6] In other words, OC symptoms would initially coexist with BD symptoms, even cycling together, and they would gradually tend to decrease in the adulthood, supporting the hypothesis that OC symptoms in childhood and adolescence are an expression of vulnerability to a later BD diagnosis. [7] Moreover, BD-OCD comorbidity seemed to be a poor prognostic factor associated with greater disability, lower social and occupational functioning, poorer treatment response, and higher suicidal ideas and attempts compared to BD patients. [8] Although recent studies have investigated the co-occurrence of anxiety and BDs, the topic is insufficiently studied, and the relationship between BD and OCD remains unclear. To address this unanswered question, we updated our systematic review to investigate specifically the risk of suicide in BD-OCD patients.
MATERIALS AND METHODS
As done before, [9, 10] this review was conducted according to methods recommended by the Cochrane Collaboration and the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines. [11, 12] Information sources and search strategy Studies were identified by searching the electronic databases MEDLINE, EMBASE, PsycINFO, and the Cochrane Library. We combined the search strategy of free text terms and exploded MESH headings for the topics of bipolar disorder and obsessive-compulsive disorder 
Inclusion criteria Study population and study design
We considered studies that compared BD patients and BD-OCD patients. BD and OCD were considered if diagnostic criteria used were specified. Among hospital-based studies, inpatients, day-hospital, and outpatient subjects were included, whereas emergency care records were excluded as non-representative. All experimental and observational study designs were included apart from case reports and case series. Narrative and systematic reviews, letters to the editor, and book chapters were excluded.
Outcomes
Studies that investigate the risk of suicide in BD patients and BD-OCD patients were considered.
Study selection and data extraction
Identified studies were independently reviewed for eligibility by two authors in a two-step process: a first screening was performed according to the title and abstract, and then full texts were retrieved for a second screening. At both stages, disagreements by reviewers were resolved by consensus. Data were extracted by two authors and supervised by a third author using an ad-hoc developed data extraction spreadsheet. The data extraction spreadsheet was piloted on three randomly selected papers and modified accordingly.
RESULTS
Ten studies were selected [ Table 1 ]. In all cases, diagnoses were according to the standard Diagnostic and Statistical Manual (DSM) criteria and were established using validated assessment scales. More than 80% of the selected studies presented higher rates of history of suicide attempts and lifetime depressive episodes in BD-OCD patients compared to non-comorbid patients. [13] [14] [15] [16] [17] In the Epidemiologic Catchment Area (ECA) database, BD-OCD patients had statistically significant higher lifetime rates of "thoughts of suicide," "thoughts of death," "suicide attempts," and "wanting to die" versus non-comorbid patients. [18] These features were also confirmed in a case-control study conducted in the USA in the adolescent population. OCD was associated with a 2.4-fold increase in the odds of suicidal ideation among BD adolescents as compared to non-comorbid adolescents. [19] Less than 20% of the selected studies did not report a statistically significant difference in terms of suicide attempts between comorbid and non-comorbid patients. [20] [21] [22] 
DISCUSSION
The main limitation of this systematic review is linked to the study design and analysis strategy of the included studies, as documented by the quality assessment scale [18] Cross-sectional study USA Pt. with BD, unipolar disorder or any Axis I disorder other than bipolar or unipolar disorder (n=6622, age >18): BD (n=167) DIS; DSM-III Higher lifetime rates of "thoughts of suicide", "suicide attempts", "thoughts of death" and "wanting to die" in BD-OCD pt. vs BD pt.
25/31
Dilsaver et al. 2006 [19] Case-control study 
USA

18/31
Goes et al. 2012 [13] Cross-sectional study USA BD (n=1416, mean age=42.0), first-degree relatives with BD (n=850) DIGS; DSM-IV Higher rates of history of suicide attempts in BD-OCD pt. vs BD pt. (48.3 vs. 29.6%).
23/31
Jeon et al. 2018 [20] Case-control study Korea BD (n=264, mean age=35.5), BD-OCD (n=50, mean age=31.8) SCID; DSM-IV No statistically significant differences between BD-OCD patients and BD patients in terms of a history of suicidal attempts.
Kazhungil et al. 2017 [14] Case-control study 
Koyuncu et al. 2010 [21] Case-control study Turkey BD (n=214, mean age: BD=34.8±10.3, BD-OCD=36.2±15.9) SCID; DSM-IV No statistically significant differences between BD-OCD pt. and BD pt. in terms of lifetime suicide attempts.
20/31
Kruger et al. 2000 [15] Case-control study Germany BD-I or BD-II (n=143, mean age=44)
SCID; DSM-III-R Higher incidence of prior suicide attempts in BD-OCD pt. vs BD pt. (90% vs. 38%).
22/31
Magalhaes et al. 2010 [16] Case-control study Brazil BD (n=259, mean age=41) SCID; DSM-IV Higher rates of history of suicide attempts in BD-OCD pt. vs BD pt. (70% vs. 35%).
23/31
Shashidhara et al. 2015 [22] Case-control study India BD-I (n=396, mean age=22.55) MINI-BIPOLAR; DSM-IV No statistically significant differences between BD-OCD pt. and BD pt. in terms of current suicide risk.
Simon et al. 2004 [17] Cross-sectional study used. Most studies are observational, according to the retrospective assessments, and do not include a control group. Small sample size and enrollment of subjects mainly from BD-OCD outpatient units may limit the generalizability of these results. Potential confounding factors, such as demographic and clinical variables and phase of illness, often were not appropriately analyzed through multivariate modeling. Moreover, suicide outcomes were assessed by structured interview in only a minority of the studies. The strength of the selected studies is that the diagnosis of BD, OCD, and comorbid psychiatric disorders were consistently according to the DSM criteria and were established by trained investigators mainly using validated assessment scales, with good interrater reliability. The main strength of this review is its being systematic and its inclusion of the entire scientific evidence published so far on the main medical databases.
It is of crucial importance to identify effective and safe maintenance therapy for BD-OCD comorbidity so as to reduce patients' mood instability, hospitalization rates, and the risk of suicide and to improve their quality of life. Osler's view that medicine should be a treatment of diseases, not of symptoms, is consistent with the approach of mood stabilization as the first objective in apparent BD-OCD patients, as opposed to immediate treatment with antidepressants. [23] In line with that, especially in comorbid patients, lithium may be preferred because of its proven anti-suicidal effect.
Considering the important nosological, clinical, and therapeutic implications, prospective controlled studies with long-term follow-up data collected are needed to confirm or refute our findings and consequent clinical recommendations. In particular, further research is required to investigate several risk factors such as severity of illness, other comorbid disorders, or treatment resistance that might be associated with elevated risk of suicidal behavior among BD-OCD patients.
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